ABSTRACT
INTRODUCTION
Genetic diversity of a population is represented as a collection of alleles and genotypes, which generates observed differences among the individuals and populations in terms of phenotype, physiology and behavior [1] and the breeding flock of Nellore sheep maintained at the Livestock Research Station; Palamaner, Andhra Pradesh, demographic parameters were estimated (Table 2) .
76
Four hundred females were maintained in the flock during the period and reared under semi-intensive 77 system of management. Males were selected based on 6MW and their progeny performance was also considered for 78 selection. Ten to fifteen sires were kept for breeding per year and maintained 1:25 male to female ratio for breeding.
79
Sires used for breeding were retained in the flock for at least two years; the intensity of selection for males was 80 approximately 10%. Major and minor breeding seasons were March to May and July to September, respectively 81 during the study period. Twinning rate is very low in the flock. No selection criterion was applied for ewes. Females
82
were bred either at an age of 15 months or after attaining 25 kg live weight. Ewes with poor growth and health were 83 culled twice in a year.
84
Lambs were fed concentrate supplements ad libitum from 10 days after birth till weaning at an age of 3 85 months. After weaning, lambs were fed with ad libitum green fodder, dry hays of horse gram and alfalfa and 86 300g/day/head concentrate supplement. After attaining 6 months of age, sheep were kept under grazing for 8 hours, 
89
Flock was supplemented with 300 g/day/head concentrate mixture in the evening hours. Apart from grazing, fodder 90 tree loppings and hays of (Stylo grass) Stylohamata, (Cow pea) Vignaunguiculata, (Horse gram)
91
Macrotylomauniflorumand (alfalfa) Medicago sativa were also fed to animals.
92

Statistical Methods
93
ENDOG version 4.8 was employed for the analysis of pedigree and estimation of parameters based on gene 94 origin probabilities [10] . The depth and wholeness of pedigree was determined by estimating the equivalent number 95 of generations and it was estimated by tracing back the each ancestor in the pedigree history with numerous 96 generations back.
97
The average relatedness (AR) coefficient of any individual is explained as the probability that an allele 98 selected at random from the total population in the pedigree belongs to a particular animal [10] and it was estimated
99
A c c e p t e d A r t i c l e accordingly. Hence, the AR coefficient is equated as an account of the animal in the whole pedigree disregard of its 100 pedigree information. be expected to produce the same genetic diversity as in the population under study [11] . This is computed as:
Where, q k is the probability of gene origin for ancestor k [9] suggested the effective number of ancestors (f a ) which 105 reflects the minimum number of animals (founders or non-founders) required to estimate the genetic diversity of the 106 population under study and it is a useful measure to know the bottlenecks in the population which are the primary 107 reason for the genetic erosions in captive and domestic populations. It is estimated as:
Where, q i is the marginal contribution of ancestor j, which demonstrates the genetic contribution of an ancestor that
109
is not explained by earlier ancestor. In general, the effective number of ancestors should be smaller than the 110 effective number of founders due to bottlenecks that reduce the genetic variability.
111
F is defined as the probability that an individual has two identical alleles by descent, and is computed 112 following [10] . The change in inbreeding (∆ ) is estimated for each generation using the formula as suggested by
113
[11] and revised by [12] .
Where, F i is the individual inbreeding coefficient and t is the equivalent complete generations for this individual.
115
The estimate of effective population size (N ̅ e ) [13] , called realized effective size by [13] , was computed from∆ ̅̅̅̅ by 
146
Results and Discussion
147
In the present study, results obtained from pedigree analysis are shown in Table 1 . The proportion of
148
animals with known pedigree (with both parents) and had both the parents is 88.83%, whereas 11.17% of the lambs 
160
Almost 50% of the total genetic variability was elucidated by 14 most influential ancestors ( Fig.1 
166
In the reference population, number of founders was 232, and the effective numbers of founders was found 167 to be 47 which represent 20.25%of founders ( 
173
In the present study, effective number of ancestors was observed to be 37. It was suggested that this 
183
It is presumed that effective population size is considered as number of animals that breed in an ideal 184 population and engender the equal amount of inbreeding in the population under study [27] . The realized effective 185 population size (Ne r ) noted in the study as 91.56±1.58 (Table 3) . Similar results were reported in Malpura and 
193
The population under study had experienced the inbreeding coefficient (F i ) in the reference cohort as 194 1.38%. For the complete pedigree, percent of inbred animals in second generation was found to be 3.59% and it rose 195 to 79.77% at ninth generation (Table 5) . Similarly, percent inbreeding in the pedigree is 0.61% at second generation
196
and increased to 1.64 at third generation and declined with the number of generations (Table 5) . 
203
(142) and 0.42% matings were between parent-offspring (24) in the whole pedigree. This is also proved by increased
204
inbreeding coefficient over the years (Fig 2a) .
205
A c c e p t e d A r t i c l e
values shown tendency to increase over the years (Fig 2a) , and the results also suggested that the AR value increased 207 from 1 to 2% (Table 4) 
213
In the present study, it is found that increase in inbreeding by maximum generation was 0.19%, and by 
220
(2.58 years) and highest for ewe to son (4.11 years) (Table 5 ). However, the estimates of generation length reported
221
in earlier studies were ranged from 2.58 to 4.98 in various breeds of sheep.
222
Decrease in the generation interval may result in better economic returns because of improved annual 223 genetic gain and this outcome is the choicest one for the production enterprises. However, shortened stayability of 224 individuals in the flock especially rams will intensify the genetic variability losses as the genetic contribution of 225 those animals will be less. Hence, animal conservation programs should be balanced and the breeding strategies
226
should be planned to achieve lowered generation intervals with decent annual genetic gains along with sustained 227 genetic variability in the flock.
228
Average genetic conservation index of animals by birth year are presented in Fig. 3 . The index is helpful in 229 describing the individuals as parents which intensifies the presence of founder genes in the next generations. (Table 6 ). Inclusion and exclusion of F i or ∆F i had no effect on the estimates of variance 244 components and genetic parameters in our study (Table 6 ). However, earlier researchers observed significant impact
245
of inbreeding on growth traits in various breeds of sheep [21, 22] .
246
Implications
247
In the current investigation, pedigree analysis is used to monitor the extent of genetic variability in the A c c e p t e d A r t i c l e Inbreeding coefficient (F%), was the probability that an individual has two identical alleles by descent. Average relatedness coefficient (AR%) was the probability that an allele selected at random from the total population in the pedigree belongs to a particular animal, year of birth for whole pedigree. The estimates were varying over the years without any consistency.
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